(I) and 0.022 (II) for 2431 and 2901 observed reflections, respectively. From powder-diffraction patterns it is observed that the Mg complex is isostructural to the Co complex. Both structures consist of discrete [M(H20)612÷ and [M(Hedta)(H20)l-ions, while the Cd complex consists of trimeric molecules, where the [Cd(HEO)412÷ moiety acts as a bridge between two [Cd(Hedta)(H20)l-units. The Co 2+ ions and the Cd 2+ ion of the [Cd(H20)4] 2+ unit display a distorted octahedral coordination, while the Cd linked to the Hedta ligand displays a distorted pentagonalbipyramidal coordination, being linked to four O and two N of the Hedta ligand and a water molecule. The Co linked to Hedta is coordinated to three O and two N of the Hedta and a water molecule.
Introduction. In preceding papers the crystal structure of ethylenediaminetetraacetato(4-) metal complexes has been studied (Solans, Font-Altaba & Garcia-Oricain, 1985) . A new systematic study has begun on complexes synthesized in more acid conditions. In order to determine the geometrical variations, crystalstructure determination of the title compounds has been carried out.
Experimental. Red prismatic crystals of (I) (0-Ix 0.1 × 0.15 mm); colourless tabular crystals of (II) (0-1 × 0-1 × 0-008 mm). Philips PW 1100 diffractometer. Unit-cell parameters from 25 reflections (4 _< 0_< 12 °) and refined by least squares, graphite monochromator, Mo Kct radiation, og-scan technique, scan width I ° in (I) and 0.8 ° in (II), scan speed 0.03°s-L Three reflections every 2h, significant intensity decay was not observed. In (I) 2554 reflections with 0<25 ° , hkl range: -16 to 16; 0 to 11; 0 to 32, respectively, 2431 with I _> 2.5e(I), Rin t = 0.026. In (II) 3124 reflections with 0<25 °, hkl range:-14 to 14; 0 to 19; 0 to 10, respectively, 2901 with I > 2.5e(I), Rin t = 0.013. Lp corrections, empirical absorption correction in (II), max. and min. transmission factor 0.86 and 0.81, respectively.
Co atoms in (I) from Patterson synthesis. Cd atoms and coordination polyhedra of metals in (II) from direct-methods program MULTAN80 (Main, Fiske, Hull, Lessinger, Germain, Declercq & Woolfson, 1980 (1974) . Non-H atoms refined anisotropically. 20 H of (I) from Ap map, refined with an overall isotropic temperature factor. H atoms not located in (II). Final R 0.054 in (I) and 0.022 in (II), wR =0.058 and 0.027, respectively, for all observed reflections. Max. shift/e.s.d. =-0.34 for z of H(12) in (I) and -0.22 fory of C(42) in (II). Max. and min. peaks in final Ap map 0.4 elk -3 0.75/~ from C(22) and -0.4e./k -3, respectively, for (I) and 0-5 e A -3 0.71 A from O(W1) and -0.4 e/~-3, respectively, for (II). IBM-3083 computer.
Discussion. The atomic coordinates and equivalent isotropic thermal coefficients are listed in Table 1 , selected bond lengths and angles of the two compounds in Table 2 .* Fig. 1 shows a view of (II). From powder-diffraction patterns the Mg complex has been determined to be isostructural to the Co complex; its cell parameters are a= 13.825(4), b=9.394(3), c= 27.918 (9) A, fl= 90.82 (4) °.
The structures of the title compounds differ from that of the non-protonated-edta Co complex (Candlish, Michael, Neal, Lingafelter & Rose, 1978) , which consists of chains of alternate 1Co(H20)412+ and ICo(edta)l 2-ions bridged by edta ligands. The structure of the Co complex consists of discrete ions linked by van der Waals forces and hydrogen bonds. The Cd complex consists of trimeric molecules where the [Cd(H20)4] 2÷ ion acts as a bridge between two [Cd(Hedta)(H20)]-moieties, while the ICd(edta)Mn-(H20)a].2H20 crystal structure (Solans, Font-Altaba, Oliva & Herrera, 1985) consists of chains of alternate [Cd(edta)]22-moieties and [Mn(H20)412÷ pairs. The Co(I) ion is linked to two N and three O atoms of the Hedta ligand and water molecule, displaying a distorted octahedral coordination. The two N atoms, acetato O and the water molecule are in the equatorial plane. The apical Co-O(acetato) bond lengths [average value 2.075 (7)A] are shorter than the equatorial Co-O(acetato) length [2.114 (4)A], which was also observed in the Mn-Co complex of edta (Solans, Font-Altaba, Oliva & Herrera, 1983 ). The Co-N bond length alters according to the electronegative character of the trans ligand. The small N-Co-N [83.1 (2) °] and N(1)--Co(1)-O(11) 178.3 (2)°1 bond angles produce larger OW(1)-Co (1) [Co(H20)6][Co(C toH13N2Oa)(H20)]2.2H20 AND greatest number of O(acetato) hydrogen-bonded to the water molecule.
In structure (II), the Cd (1) (3) 5555 (4) 3805 (1) 1.7 (2) 6573 (6) 4188 (2) 2.5 (2) 6689 (5) 4232 (2) 2.2 (2) 5273 (4) 4355 (2) 1.7 (2) 2812 (4) 3559 (1) 2.2 (I) 3508 (5) 3615 (2) 2.0 (2) 4918 (6) 3866 (2) 2.2 (2) 3054 (4) 3480 (1) 2.6 (2) 4610 (4) 3234 (I) 2.3 (1) 5572 (6) 3054 (2) 2. I (2) 6139 (6) 3324 (3) 2-6 (2) 6123 (4) 2653 (2) 3. I (2) 3108 (4) 4542 (11 2.1 (1) 3653 (5) 4919 (2) 1.5 (2) 4879 (6) 4862 (2) 2.1 (2) 3243 (4) 5329 (1) 2.4 (2) 5892 (5) 4441 (2) 2.9 (2) 6199 (5) 4512 (2) 2. I (2) 5185 (5) 4238 (2) 1.9 (2) 7202 (5) 4735 (2) 3.6 (2) 2124 (4) 3840 (2) 2.6 (2) 5144 (5) -1776 (2) 3.2 (2) 49481 (10) 125506 (26) 1.4 (1) 6526 (5) 2327 (2) 3.1 (2) 3439 (5) 2732 (2) Cd (2) is located on an inversion centre and it is coordinated to four O 14" molecules and two O(acetato) . As in the Co complex the longest Cd-OW length corresponds to that involving the O W with the greatest number of hydrogen bonds. This work was sponsored by a grant from the University of Barcelona.
Structure of {N,N-Bis[(3,5-dimethylpyrazol-l-yl)methyl]aniline } dinitratoeobalt(lI)
BY KAJ LOCHER, HENK t. BLONK, WILLEM L. DRIESSEN* AND JAN REEDIJK Department of Chemistry, Gorlaeus Laboratories, State University Leiden, PO Box 9502, 2300 RA Leiden, The Netherlands (Received 26 A ugust 1986; accepted 17 November 1986) Abstract. [C0(NO3)2(C 18H23Ns)], M r = 492.36, monoclinic, P2i/n, a=8.400(2), b= 14.539 (2), c= 17.921 (3) A, fl=95.14(1) °, V=2180A 3, Z=4, D x = 1-50 g cm -3, 2(Mo K~) = 0-71073 A, g = 8.264cm -~, F(000)= 1020, T= 295 K, final R = 0.029 for 1227 significant reflections. The Co I~ ion is coordinated to three ligand N atoms and to three nitrate O atoms; one nitrate ion coordinates monodentately, and one coordinates bidentately. The geometry of the Co I~ ion can be described as being intermediate between a distorted trigonal bipyramid and a square pyramid, in which the O atoms of the bidentately coordinating nitrate group are considered to occupy one donor site. Co-N distances are 2.044 (5) and 2.051 (5) A for the pyrazole N atoms and 2.401 (5)A for the aniline N atom. Co-O distances are 2.045 (5)A for the monodentately coordinating nitrate and 2.036(5) and 2.470 (5)A for the nitrate which coordinates anisobidentately.
Introduction. Bis[(3,5-dimethylpyrazol-1-yl)methyl]-
aniline (abbreviated pabd) forms a variety of complexes with transition-metal ions. The synthesis and characterization of these compounds and the X-ray structures of [CoCl2(pabd)] and [CuBr2(pabd)] have been described (Blonk, Driessen & Reedijk, 1985) .
* To whom correspondence should be addressed. 0108-2701/87/040651-03501.50
From ligand-field data a distorted five-coordinate structure was proposed for the title compound, [Co(NO3)2(pabd)]. From infrared data it was proposed that one nitrate group might be coordinated monodentately and one might be coordinated bidentately, and that the aniline N atom would hardly take part in the coordination, if at all (Blonk et al., 1985) .
Experimental. Red crystals grown from acetonitrile at room temperature. Crystal approximately 0.5 x 0.2 x 0.2mm. Enraf-Nonius CAD-4 four-circle diffractometer, graphite-monochromatized Mo Ka. Cell constants from setting angles of 24 reflections, 10.1 _< 0<11.6 °. Corrections for Lorentz and polarization effects. No absorption correction applied (transmission coefficients 0.92 to 1.04). 0ma x = 22.0°; h 0to 8, k 0to 15, 1-18 to 18. Standard reflections 1T9, 35i and 058, intensity variation 10.64%, corrections applied accordingly. 3027 measured reflections, 2797 independent, Rin t =0.052, 1570 unobserved with I < 20(/). Structure solved by Patterson method, F used in LS refinement. Two thirds of the H atoms found in difference Fourier maps; the others placed at 0.95 A from the parent atoms. Least-squares refinement of positional and anisotropic thermal parameters of non-H atoms; positional parameters of H atoms coupled to parent atoms; fixed isotropic thermal factor of 5.2 A 2 for the H atoms. S = 0.828, w = 1/o2(F), R = 0.029,
